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ANDROID CONTROLLED MINI SAUNA FOR ANIMAL LABORATORY RESEARCH 
FACILITY USING ARDUINO UNO  
Abstrak 
Obesitas adalah penumpukan lemak yang berlebihan atau abnormal sehingga dapat memberikan risiko buruk bagi 
kesehatan. Obesitas termasuk dalam faktor risiko utama untuk sejumlah penyakit kronis termasuk diabetes, penyakit 
jantung dan kanker. Diperlukan adanya terapi obesitas yang bertujuan untuk mengurangi kelebihan lemak dalam tubuh 
sehingga dapat mengembalikan fungsi dan metabolisme normal proses dari organ tubuh. Fokus utama dari penelitian 
ini adalah pada eksperimen terapi pemaparan uap menggunakan mini sauna berbasis Arduino dengan tikus sebagai 
obyek maka hasilnya akan ditampilkan pada smartphone berbasis android melalui koneksi Bluetooth HC-05 yang 
dirancang untuk fasilitas laboratorium penelitian hewan. Arduino adalah single-board microcontroller open-source, 
yang berasal dari platform Wiring, dirancang untuk memfasilitasi penggunaan elektronik di berbagai bidang. Hasil 
dari pengujian suhu produk akhir dari penelitian ini menunjukkan perbedaan sebanyak 1,3% dari termometer digital 
biasa. Sementara rentang jarak Bluetooth maksimum yang disarankan adalah 15 meter. Sementara pengujian 
responden diberikan melalui kuesioner. 
 
Kata Kunci: Android, Arduino, Bluetooth, Obesitas, Sauna 
 
Abstract 
Obesity is the accumulation of excessive or abnormal fat so that it can give a bad risk to health. Obesity is included in 
the major risk factors for a number of chronic diseases including diabetes, heart disease and cancer. It is necessary to 
obesity therapy that aims to reduce excess fat in the body so that it can restore normal function and metabolic processes 
of the body organ. The main focus of this study on exposure therapy using the mini steam sauna Arduino-based 
experiments with mice as objects then the results will be displayed on the android based smartphone via an HC-05 
Bluetooth connection designed for laboratory animal research facilities. Arduino is a single-board micro controller is 
an open-source, derived from Wiring platform, designed to facilitate the use of electronics in various fields. Results 
of testing the temperature of the final product of this study showed the difference as much as 1.3% from a common 
digital thermometer. While the maximum distance Bluetooth range suggested is 15 meters. While testing the 
respondents are given through a questionnaire. 
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1. PREFACE  
The problem of obesity in the modern era as it is now certainly already familiar to us. But did we 
understand what it means that obesity actually is. According to Myers (2004) in Supriyanto (2011) 
Obesity is an increase or enlargement of fat in a person's body, so in essence, should the addition 
of fat cells of the body as a condition a person can say obesity. Treatment of obesity is basically 
intended to reduce excess fat in the body so as to restore normal function and metabolic processes 
of the body organs. Medically obesity therapy consists of physical activity settings, modification 
of eating habits, diet, therapy with the help of medication, and the latter is too severe if obesity 
could be done surgically. Medical therapy is certainly taking long enough to get to see perfect 
results later, in modern times such as now many people who cannot wait for long to get the ideal 
body shape and healthy. As a result, many people who are obese switch to using alternative therapy 
services which would promise maximum results in a short time. Alternative therapies obesity 
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includes exposure therapy hot steam (sauna), acupuncture, infrared radiation, and so forth. Steam 
heat exposure therapy (sauna) is the cornerstone of this discussion. Sutawijaya (2010) in Daeli 
(2011), explains that, exposure to steam or commonly called sauna is one type of alternative 
therapy of obesity, in which a room designed in a way to be able to pump the steam coming from 
the water and the burning of other materials that produce steam as coal, charcoal, and so forth. 
Furthermore, obese person into the room and be quiet inside for a few minutes or hours in 
accordance with the standards of the time that has been set previously. A research on this subject 
will be conducted at the Wijaya Kusuma University of Surabaya. the role of author in this research 
is to design a mini sauna that will be a major tool in the research. The system uses microcontroller 
arduino uno which will be controlled through a smartphone android by medical researchers at the 
facility. 
 The aim of this research is to make an android controlled mini sauna design for animal 
laboratory research facilities using arduino uno as a solution to facilitate medical researchers to 
conduct research on the effects of steam therapy to laboratory mice. 
 Supriyono et al (2015) in their research titled Rancang-Bangun Pengering Panili Otomatis 
Berbasis Mikrokontroler said that control of the room temperature by using a closed loop control 
system are checking mechanism at the room temperature is by using a sensor. The sensor will 
measure the actual temperature in the room and then sends the measurement result to the processor 
(microcontroller). The microcontroller will then compare the desired temperature with the actual 
temperature measurement results by the sensor. The results of the comparison between the value 
of the desired temperature with the actual values that will be used by the microcontroller. 
 Dwi Wahyu Saputro (2014) in his research titled Instrumentasi Pengontrol Kipas Angin 
Berbasis Android said that Android is one of a family of Linux that allows everyone to develop 
Android system itself. The advantages of the microcontroller ie as a control system, besides that 
there are many single micro controller board that is not based on open-source so it is very difficult 
to make. Therefore, the study authors making this tool uses a DC motor as Fan and author also 
uses the Arduino which is a single-board micro controller that is open-source and Android 
smartphone as a remote control and LCD as display. 
 Poonam & Mulge (2013) in their journal titled Remote Temperature Monitoring Using 
LM35 sensor and Intimate Android user via C2DM Service said that Fire hazards are the most 
threatening cause of global warming. Thus, they made LM35 temperature sensor mounted on bread 
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board connected to Arduino uno + Ethernet shield via wires is portable temperature monitoring 
devices provide temperature information as per user request sent. In case of fire emergencies 
Android user is intimated through a flash fire warning message on his/her handset within minute 
time interval. They lack the capability of providing temperature information when GPRS 
connection is not made on application server as well as on Android user’s handset. 
2. METHOD 
The author used several methods in the proposed research. The first method is the study of 
librarianship by collecting and gathering information from books, articles, researches and open 
source related to the topic. The second method is the field of study that is conducting interview to 
the researchers at animal laboratory research at Universitas Wijaya Kusuma Surabaya and request 
an Android controlled mini sauna system. The third method is the design and manufacture of mini 
sauna itself. 
2.1 Time and Place 
The project process will begin in December 2015, the project supposed to be ready in the end of 
June 2016, the place for the research is Universitas Wijaya Kusuma Surabaya and the writers 
boarding house. 
2.2 Tools and Equipment 
The main tool is divided into 2 categories: hardware and software. Hardware that will be used are 
Acer Aspire E1-471 notebook (Intel® Core™ i3-2328M, 2.2GHz Processor, 500 GB HDD 
capacity, 4GB of RAM) and Android Device. Software that will be used to create this application 
are as follows,Windows 10 Pro as the computer’s Operating System, Arduino IDE to write the 
code for the Arduino, App Inventor to make, compile, and debug the Android application. 
Materials used are android smartphone, Arduino Uno, sensor LM35, Jumper Cables, Bluetooth 
Module HC-05, Power supply and DC fans.  
2.3 Tool Design 
The design tool uses a mini sauna which consists of two rooms where space above is used to put 
the Arduino and the entire electronic circuit while the basement is used to put the lab mice. Hot 
steam flowed into space below and use two DC fans to stabilize the temperature of the room. The 





Figure 1. The design of the steam machine for sauna 
The main component of the design is LM35 temperature sensor to detect the room 
temperature, fan as air conditioning and a microcontroller as the main controller. HC-05 Bluetooth 
serves as the sender and recipient data from arduino and android smartphones. Schematic design 
can be seen in Figure 2. 
. 
Figure 2. Schematic of the entire electronic circuit
The LM35 series are precision integrated-circuit temperature sensors, whose output voltage 
is linearly proportional to the Celsius (Centigrade) temperature. The LM35 does not require any 
external calibration or trimming to provide typical accuracies of ±1⁄4˚C at room temperature and 
±3⁄4˚C over a full −55 to +150˚C temperature range. It can be used with single power supplies, or 
with plus and minus supplies. Diagram can be seen in Figure 3. 
HC‐05 module is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for 
transparent wireless serial connection setup. Serial port Bluetooth module is fully qualified 
Bluetooth V2.0+EDR (Enhanced Data Rate) 3Mbps Modulation with complete 2.4GHz radio 
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transceiver and baseband. It uses CSR Bluecore 04‐External single chip Bluetooth system with 
CMOS technology and with AFH (Adaptive Frequency Hopping Feature). Diagram can be seen in 
Figure 4. 
 
Figure 3. LM35 Diagram 
 
Figure 4. HC-05 Diagram 
2.4 Android Application Program Design 
Android application program design begins with the flow of the program (flowchart) used as 
reference in making research program as we can see at Figure 5. 
 
Figure 5. Android Program Flowchart 
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Before opening the app, activate the Bluetooth connection. After activating bluetooth then 
the next step is to connect the smartphone with Bluetooth bluetooth HC-05 by pressing the connect 
button. Then you will see a short message connected as a sign that Bluetooth is connected. After 
that, the temperature set targets to be achieved and the duration of the study. Press the start button 
to start, then the temperature and remaining duration will appear in the application. After it ends, 
then the performance of the machine will be stopped and the application will sound an alarm and 
keep a research log. 
2.5 Android Application Design 
2.5.1 Icon View 
The icon that used in android application. The following Figure 6 which is an icon of the application. 
 
Figure 6. Icon display for android applications 
2.5.2 Layout View 
The layout design of this android application has only one layout with few buttons and display data. 
The following Figure 7 of layout design application. 
 
Figure 7. Layout of android application 
 7 
 
Explanation of the image based on the letter as follows, 1) Name of the application that 
shows in the header. 2) The name of bluetooth that was connected. 3) The button to connect and 
disconnect the bluetooth connection. 4) Display the countdown timer to give information for user 
when time is running. 5) The command button to start temperature measurement. 6) The page to 
display the data of temperature. 7) The command button to display the database content. 8) The 
command button to close the application. 
2.6 Implementation 
To create this whole system, the author examine the requirements needed, which are temperature 
monitoring and control, the android application to operate the tool, and data communication 
between the tool and android itself. A mini sauna was made from wood illustrated in Figure 8, 
which then equipped with the arduino and other electronic devices and sensor. The Arduino Uno 
and power sources are located in the upper compartment of the sauna, the LM35 is passed through 
a hole into the lower compartment, while the DC fans are placed outside of the box covering holes 
made for air circulation. This electronic tools placement is shown in Figure 9. 
 
Figure 8. The Mini Sauna 
 
Figure 9. The electrical component placement
 The android application itself is made with MIT App Inventor 2. The application consists 
of two screens which are used for the sauna control and data storage. The figure below shows the 
android application implementation where the left column shows the view of the display of 





(a) Control screen 
 
 
(b) Data display screen 
Figure 10. Android application implementation 
The temperature reading is communicated between Arduino and Android as a String. The 
string was later cut into pieces and displayed in a table form in the control screen of the android 
application. When the user submit the displayed data, those data would be saved to a Google Fusion 
Table created for the database of this application.  
 
Figure 11. Arduino code to send the data 
 




Figure 13. Android code to insert the data to 
the fusion table 
 
Figure 14. Saved data in the fusion table 
 All of the above code used for this application are available and free to be downloaded or 
forked at 
3. RESULTS AND DISCUSSION  
Tests conducted to determine the workings and functions of the sauna, if it can work well or not. 
Steam therapy (sauna) is performed for 15 minutes, steam room maximum capacity of 3 mice 
experiments. The temperature in the steam room is 35oC. 
 
Figure 8. The position of the mice in the steam room 
 There are two function sensors of digital thermometer on a steam engine. The first function 
of digital thermometer sensor that located outside of the steam engine that serves to detect the 
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temperature of the air outside the sauna room. The second thermometer sensor resides in a steam 
engine that serves to control the temperature of the air inside the sauna room where rats are. With 
the two thermometer sensorss, the difference in temperature between the laboratory animal is 
home-treated mice before steam (sauna) and a steam room can be monitored difference. LM35 
temperature sensor is compared with a thermometer temperature sensor located inside the sauna. 
3.1 Temperature Testing  
Testing was conducted to compare the temperature of the LM35 sensor readings with a digital 
thermometer on the market. The results are taken is the value that often appear in the tools nor the 
thermometer on the market. Calculations is required to determine the percentage of deviation. 
Calculation formula to determine the difference is in Equation 1. Table 1 shows the result of 
temperature testing. 
Equation of formula 1 is deviation percentage. 
𝑝𝑜𝑑 =  
|temp 1−temp 2|
𝑡𝑒𝑚𝑝1
∗ 100% (1) 
Description of the Equation 1: 
pod  = Percentage of deviation (%) 
temp1  = Temperatures in Digital Thermometer (oC)  
temp2  = Temperatures in LM35 Sensor (oC) 
Table 1. Temperature Result 
No 













1 30 30.4 0.4 1.30% 
2 32 31.7 0.3 0.90% 
3 34 34.6 0.6 1.80% 
4 36 36.5 0.5 1.40% 
5 38 37.8 0.2 0.50% 
Average 0.4 1.30% 
From the table above shows the results of testing the temperature of the steam engine. Tests 
carried out 5 times with the use of different temperatures. Afterwards discernible difference in 
each treatment given in this test. Starting from the temperature difference or deviation. 
3.2 Smartphone Android Testing 
Tests on android smartphone emphasis on testing distance. This test was conducted to determine 
the maximum distance between measuring devices with android smartphone. Table 2 shows the 




Table 2. Distance Testing using Bluetooth 
No. Distance Result Explanation 
1 5 Meters Connected Works Smoothly 
2 10 Meters Connected Works Smoothly 
3 15 Meters Connected Works Smoothly 
4 16 Meters Connected Delayed for 1 – 3 seconds 
5 17 Meters Connected Delayed a bit long 
6 18 Meters Connected Hardly work 
7 19 Meters Not Connected Not working 
8 20 Meters Not Connected Not working 
 From the table above it can be concluded that the maximum distance range of HC-05 
bluetooth recommended is 15 m. 
3.3 Respondent 
Tests conducted to determine the response of the users of this tool. This test involves five 
respondents to use the tool author. Respondents provide an assessment on each question with a 
minimum value of 1 and a maximum of 4. Answer 1 means very poor, 2 means poor, 3 means 
enough and 4 means good. Table 3 shows the result of questionnaire testing. 




 𝑋 100%   (2) 
Description of the Equation 2: 
?̅?  = Percentage (%) 
ƩX  = Sum of respondent’s opinion 
n  = Number of respondents 
 













1 Ease of using tool? 3 4 3 4 2 
2 Ease of using application? 4 4 3 3 3 
3 
Is the result of temperature 
good? 4 3 4 3 4 
4 
Is the appearance of 
android good? 3 2 4 4 3 





Figure 6. Graph of questionnaire result 
 From that table and graph become a benchmark for the author on the responses of 
respondents to a mini sauna.  
3.4 Analysis 
Based on two testing that was done in previous that are temperature testing and questionnaire can 
be summarized as follows. At temperature testing has been done before it can be concluded that 
the average deviation is generated by a thermometer when doing the testing on this steam engine 
is 1.30% with a temperature difference of 0.4 °C. Then at 0.50% as lowest deviation at a 
temperature of 38 ° C with a temperature difference 0.2 oC and top deviation of 1.8% at a 
temperature of 34 ° C with a temperature difference 0.6 oC. 
 Then in the questionnaire testing can be summarized as follows. Assessment of respondents 
in the category of ease of using the tool, 40% give a good value, 40% give 3 is enough value, and 
20% give a poor value. Rate the ease of using the android application category, 40% give a good 
value and 60% give enough value. Rate the result of temperature, 60% give good value and 40% 
give enough value. Rate on the appearance of android there are 40% a good value, 40% provide 
enough value and 20% give poor value. While in the benefits category are 80% provide enough 
value and 20% give a good value. 
 The comparison between digital thermometer and LM35 sensor are as follows.  A digital 
thermometer is a good choice of project for beginners who just stepped in to the world of 
microcontrollers because it provides an opportunity to learn using sensors to measure the real 
















Is the tool give
benefit?
Mini Sauna
Respondent’s Score Response A Respondent’s Score Response B
Respondent’s Score Response C Respondent’s Score Response D
Respondent’s Score Response E
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surrounding temperature to a proportional analog voltage. The output from the sensor is connected 
to the Arduino microcontroller to derive the equivalent temperature value in digital format. The 
computed temperature is displayed in a 16x2 character LCD, in °C scales.  
 Based on the results of testing that has been done, the design tools and android app can be 
run well. There are some advantages of android applications and tools of this mini sauna, consists 
of : a) Can display the temperature in sauna room on android smartphone in real-time. b) The 
appearance of the application is simple and easy to use. c) Can save the measurement results on 
android. While the lack of application of this mini sauna consists of : a) The using of the tool can 
be more simplified. b) This tool can not be used for multiuser. 
4. CONCLUSION 
After going through the testing phase, It produced the following conclusions: 1) Mini sauna can 
be resolved in accordance with the design. 2) Mini sauna has output that approach with tools on 
the market. 3) The average difference between the LM35 temperature sensor is 1.3% compared 
with a digital thermometer. 4) Safe distance of bluetooth range as far as 15 meters. 
 The author gives advice to those people who wants to develop a tool sauna based on arduino 
and android smartphone as follows: 1) The appearance on android smartphone should be more 
attractive. 2) Use infrared sensor to make faster in determining the temperature. 3) Add a graph of 
temperature on the android program. 4) Create a website that can display measurement results in 
real time. 
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